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METHOD AND APPARATUS FOR 
ENHANCING ONLINE SEARCHING 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to online search 

technologies and document summariZations. More speci? 
cally, the present invention relates to a method and apparatus 
for e?iciently processing search results obtained in response 
to a user query. 

2. Description of the Related Art 
An important use of computers is the transfer of infor 

mation over a netWork. Currently, the largest computer 
netWork in existence is the Internet, Which, as is Well known, 
is a WorldWide interconnection of computer netWorks that 
communicate using a common protocol. Millions of com 
puters, from loW end personal computers to high end super 
computers, are connected to the Internet. 

In the late 1980s, a neW type of information system, 
knoWn as the World Wide Web (“the Web”) Was introduced 
to the Internet. As is Well knoWn, the Web is a Wide-area 
hypermedia information retrieval system aimed to give Wide 
access to a large universe of documents. 

The architecture of the Web folloWs a conventional client 
server model. The terms “client” and “server” refer to a 

computer’s general role as a requester of data (i.e, the client) 
or a provider of data (i.e., the server). In the Web environ 
ment, Web broWsers are clients and Web documents reside 
on servers. Web clients and Web servers communicate using 
a protocol called “Hypertext Transfer Protocol” (HTTP). A 
browser opens a connection to a server and initiates a request 
for a document. The server delivers the requested document, 
typically in the form of a text document coded in a standard 
Hypertext Markup Language (HTML) format. 

Portions of documents displayed on the Web may contain 
hypertext links. The hypertext links link graphics or text on 
one document With another document on the Web. Each 
hypertext link is associated With a Universal Resource 
Locator (URL). A URL speci?es a server and a particular 
document on that server. When a user selects a hypertext 

link, using, for instance, a cursor, the broWser connects to the 
server and retrieves the document(s) speci?ed by the 
URL(s). 
Some servers provide a means for searching a collection 

of documents. Upon initial request, the server supplies a 
form to the broWser. The user, using the broWser, enters data 
such as keyWords on this form as part of a search query and 
then opens a neW connection to the server and submits this 
data to the server. The server responds to this request With 
a neW document listing, some or all of the documents 
matching those key Words or other data requested by the 
broWser. Each listed document normally includes a hyper 
text link to the actual document so that the user may easily 
retrieve that document. 

Today, ?nding information as easily and quickly as pos 
sible has become a crucial problem. The World Wide Web 
contains millions of documents spread over hundreds of 
thousands of computers throughout the World. Although 
hypertext links tie all these documents together, the distrib 
uted architecture of the Web produces an incoherent system 
that often makes it very dif?cult for users to locate docu 
ments of interest. 

Search engines have become more and more important 
With the continuous groWth of information in order to ?nd 
and retrieve information from a large repository such as the 
Internet and databases. As is Well knoWn, current search 
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2 
technology is usually based on an electronic search form, 
Where the user enters keyWords to form a query. As dis 
cussed above, the query is submitted to the search engine, 
Which in turn presents links to the matching resources in the 
repository, a document title, or possible summary informa 
tion in the form of a short abstract of the original document. 
This abstract may be generated automatically and may 
contain the essence of the document. The user must then 
determine the relevance or importance of a document by 
revieWing the title and/ or the abstract of the document 
presented in the result page of the search. 
The larger the result set, the longer it takes the user to 

revieW the document titles and abstracts of the search 
results. Research has shoWn that a typical user Will only 
carefully revieW the ?rst ?ve to ten result summaries for a 
particular search. HoWever, search results may contain sev 
eral hundred or several thousands of hits. Techniques, such 
as Boolean query language, may be used to limit and narroW 
doWn the number of hits. 
A result set of ten to tWenty hits may still take consider 

able time and effort to revieW because of the time required 
for reading the title and abstract. To really ensure Whether a 
document is an ideal match to the search query, a user still 

has to open (i.e., vieW) a document. This means, hoWever, 
that by clicking on a hyperlink (URL) and accessing a 
document resource With a Web broWser, the document 
content must be doWnloaded from the server to the client 
before vieWing. It may take a considerable amount of time 
to access the document Which therefore sloWs doWn the 
Whole process. After doWnloading a document from the 
server, the user may then determine that the doWnloaded 
document is not a good match for the original search query. 
The user may then continue to read through the rest of the 
original result page and skim other abstracts looking for a 
more promising document. As a result of this process, a user 
typically has to doWnload several documents until there is a 
good match for the original search query. 
Documents With large amounts of text data may be 

rendered and then resiZed in order to create a visual abstract 
(also knoWn as a thumbnail). As is Well knoWn to one skilled 
in the art, rendering means to process a document for 
representation. For example, an HTML document includes 
data and format instructions (i.e., tags). The format instruc 
tions need to be rendered before it can be displayed in its 
intended Way. Rendering is typically done With a Web 
broWser such as Netscape Navigator or MS Internet 
Explorer. The rendering engine of the Web broWser essen 
tially processes format instructions and converts them into 
graphical elements, determines the layout and calculates the 
overall appearance of the document. 

HoWever, after rendering and resiZing the original body of 
text of the abstracts may not be readable because the font is 
too small. Moreover, With today’s standard screen resolu 
tion, it may not be possible to produce a readable font in this 
siZe. It Would be helpful for the user to read the headings or 
title and be able to determine Whether a document is 
desirable for further reading. HoWever, resiZing algorithms 
use proportional resiZing. The body text, Which cannot be 
displayed at this siZe, Will be reduced to the same siZe as the 
heading. It Would be helpful to resiZe the body text and use 
this additional space to enlarge the headings and titles so that 
the user can read them. 

SUMMARY OF THE INVENTION 

In vieW of the foregoing and other problems of the 
conventional methods, it is, therefore, an object of the 
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present invention to provide a method and apparatus of 
ef?ciently processing search results obtained in response to 
a user query. 

The method according to the present invention may 
include examining document pointers returned by a search 
engine to identify a source from Which the documents are 
available, obtaining the documents from the source and 
generating at least tWo visual abstracts for a desired docu 
ment. Each of the visual abstracts is of a different siZe. A 
stream of data may be formatted such that When the data is 
displayed, a smaller one of the visual abstracts appears 
adjacent to a corresponding search result. A larger visual 
abstract may be displayed on the display screen When a 
cursor is moved over the smaller one of the visual abstracts. 
The larger visual abstract may also be removed from the 
display screen When the cursor is moved aWay from the 
smaller visual abstract. 
The method according to the present invention may also 

include processing search results obtained in response to a 
user query. Document pointers returned by a search engine 
may be examined to identify a source from Which the 
documents are available. The documents may be obtained 
from the source. Visual abstracts may be generated for each 
of the documents. Each visual abstract may be formed by 
manipulating a corresponding source document so as to 
enhance the visibility of at least a ?rst portion of the source 
document While degrading visibility of at least a second 
portion of the source document. A stream of data may be 
formatted such that When the data is displayed on a display 
screen, each visual abstract appears adjacent to a corre 
sponding search result. 

It is also an object of the present invention to provide a 
computer system for searching for a document. This system 
may include a client system and a server system. The client 
system may be capable of supplying a search request to the 
server system. The server system may provide abstracts of 
documents to the client system. Further, the client system 
may display the abstracts on a display screen. The abstracts 
may include a Written abstract and a ?rst visual abstract of 
the documents. The server system may create a second 
visual abstract of one of the documents. The second visual 
abstract may be larger than the ?rst visual abstract and the 
client system may display the second visual abstract When 
requested by a user. 

Other objects, advantages and salient features of the 
invention Will become apparent from the folloWing detailed 
description taken in conjunction With the annexed draWings, 
Which disclose preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be described in detail With reference to 
the folloWing draWings in Which like reference numerals 
refer to like elements and Wherein: 

FIG. 1 shoWs a result page folloWing a typical online 
search; 

FIG. 2 shoWs a medium-sized thumbnail of a selected 

document; 
FIG. 3 shoWs the result page after the cursor has been 

moved from the result page; 
FIG. 4 shoWs the distributed client and server system 

according to the present invention; 
FIG. 5 shoWs a Web page having a title and a body of text; 
FIG. 6 shoWs a Web page having an enhanced title; 
FIG. 7 shoWs a Web page having an enhanced title and 

proportioned resiZing; 
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4 
FIG. 8 shoWs another client and server system according 

to the present invention; 
FIG. 9 is a schematic block diagram of the structure of an 

exemplary information handling/computer system for use 
With the present invention; and 

FIG. 10 illustrates a medium for storing a program for 
implementing the method according to the present inven 
tion. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

The present invention aims to enhance the user’s ability to 
perform online searching. This may be accomplished by 
creating (and caching) a medium-sized thumbnail of a 
document so as to better vieW the document. This may also 
be accomplished by enhancing the title or heading of a 
document or this may also be accomplished by dynamically 
presenting a visual abstract of a document. 

A system according to the present invention may enhance 
searching techniques by displaying a medium siZed visual 
abstract (i.e., image thumbnail) on demand. This provides 
the user With a clue about hoW the document looks as Well 
as provides a previeW of the selected document’s content. A 
preferred method provides a medium siZed thumbnail 
(around 300x200 pixels) in order to get a fairly good 
impression of the actual document. With this medium siZed 
document, the user can read headlines or topics and recog 
niZe images and fonts much better than prior art methods. By 
revieWing the medium siZed thumbnail, the user can deter 
mine Whether a document is a good match and therefore 
needs to be doWnloaded. Accordingly, there is no need to 
doWnload the entire document from the server to the client 
if the content of the medium siZe thumbnail does not 
properly match the original search query. 
A medium siZed thumbnail of a document can be obtained 

using existing image compression technologies in order to 
create a document requiring approximately l0*l4 Kbytes as 
compared With an original document that requires more than 
ten times the amount of memory. The average siZe of a Web 
document is betWeen 30*l00 Kbytes. 

According to the preferred method, a medium siZed 
thumbnail may be doWnloaded from the server to the client 
on demand. For instance, When a user moves a pointing 
device, such as a mouse cursor, over a summary abstract of 
a desired document listed in a result page, a medium siZed 
thumbnail may be generated and displayed. The medium 
siZed thumbnail is preferably only created for potential 
documents that appear to match a query. Generation of the 
medium siZed thumbnail (also called medium siZed visual 
abstract) is preferably done on the server side. The server 
preferably uses a caching mechanism to store the medium 
siZed visual abstracts in a cache database so that users Who 
later access the same document need not regenerate the 
medium siZed abstract. The database may be programmed to 
store the medium siZed visual abstract for a speci?c amount 
of time and then delete the abstract to conserve space. The 
client side of the system includes softWare that monitors the 
user’s behavior, handles these events (such as doWnloading 
the medium siZed thumbnail) and performs the associated 
actions (i.e., displaying the medium siZed thumbnail). 

FIG. 1 shoWs a typical result page 5 based on an online 
search. The result page 5 may contain hyperlinks 10 to 
external resources that matched the original query. The 
result page 5 generally includes a short summary description 
12 and a visual abstract (i.e., thumbnail) image 14 for each 
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document found in the search. The visual abstract image 14 
is not necessary but is done merely for convenience. 

The user skims the Written abstracts 12 and visual abstract 
images 14 to determine the best match. In this example, the 
user believes that document number 3 is the best potential 
match for his query. However, from reading through the 
Written abstract 12 and vieWing the visual abstract image 14, 
the user is not really sure Whether document number 3 is 
really a good match. Rather than clicking on the third 
hyperlink 10 to doWnload the entire document from the 
server to the client, Which can take a considerable amount of 
time, the user may move the mouse pointer (or other 
pointing device or cursor) over the visual abstract image 14. 
When the mouse pointer (or cursor) is moved over one of 

the visual abstract images 14, a medium siZed visual abstract 
(i.e., thumbnail) 16 is requested from the server and Will 
ultimately be displayed on the client side as shoWn in FIG. 
2. The user Will better recogniZe the headline, logos, images 
and title on the medium siZed thumbnail 16 as compared 
With the smaller visual abstract image 14. Using this addi 
tional information, the user can better determine Whether the 
document is Worth doWnloading, or the user may decide to 
continue to skim the remaining summaries to ?nd a better 
document. 

After a user has revieWed the medium siZed visual 
abstract 16, he/ she may move the mouse pointer to another 
location on the result page. The system is preferably pro 
grammed such that When the mouse pointer leaves the 
region of the smaller visual abstract image 14, then the 
medium siZed thumbnail 16 disappears from the screen. 
FIG. 3 shoWs the result page 5 after the medium siZed 
thumbnail 16 has been removed from the screen. In order to 
speed up future processing, the medium siZed thumbnail 16 
is cached in a database on the client side. Therefore, if the 
user decides to take a second look at the medium siZed 
thumbnail 16 of the third document, then the image Will be 
directly loaded from the cache database rather than having 
to regenerate the medium siZed thumbnail 16. 

The system is preferably implemented as a distributed 
client-server application as described beloW With respect to 
FIG. 4. This disclosed system is not limiting as other 
systems that perform the above disclosed method are also 
Within the scope of the present invention. As one skilled in 
the art Would understand, the system preferably comprises 
softWare components. 
On the client-side of the system, the event handler 20 

tracks actions of the user. Typically users use pointing 
devices, such as a mouse, to scroll and move through 
displayed results. These movements are evaluated by the 
event handler 20. If a user moves the mouse pointer over a 

speci?c spot on a result item, or preferably over a (small) 
visual abstract 14, the event handler 20 triggers an event to 
the image requester 22 that contains the result item number/ 
id (e.g., document number) and the URL of the requested 
document. The event handler 20 may also be responsible for 
hiding or discarding the medium siZed visual abstract 16 on 
the client side once it is no longer needed. 

The image requester 22 requests the medium siZed thumb 
nail 16 of a document from the server. The request may be 
served either from a local cache on the client side via a 
HTTP request to the server side. The image requester 22 
obtains the medium siZed thumbnail 16 and passes it to the 
Web broWser for display on a display screen. If an error 
occurs (eg a medium siZed thumbnail 16 cannot be loaded 
or generated), then the user Will not be able to vieW the 
medium siZed thumbnail 16. 
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6 
The above-described client-side components and their 

basic functionalities are already integrated into most modern 
Web broWser technologies. These Web broWsers provide an 
application programming interface (API) for scripting lan 
guages to achieve the functionalities discussed above. 
The server-side components interact closely together to 

achieve the desired result. The session manager 24 identi?es 
user sessions and retrieves corresponding user settings. For 
example, the user may turn the medium siZed visual abstract 
feature off. This is desirable if a user uses a text-based Web 
broWser (e.g. Lynx) Where he/ she is not able to vieW images. 
The session manager 24 forWards the request to the URL 
loader 26. 
The URL loader 26 looks to the local cache (i.e., cache 

database 30) by asking the cache manager 28 Whether a 
medium siZed thumbnail 16 for the requested document is 
already stored in the cache database 30. This saves time and 
increases the overall performance of the system. The system 
may also include additional component(s) that detect idle 
cycles of the system and then uses these to generate the 
medium siZed thumbnail 16 in advance. 
When a medium siZed thumbnail 16 cannot be retrieved 

from the cache database 30, the URL loader 26 doWnloads 
the requested document from the repository (such as the 
Internet or database) and passes the contents to the rendering 
engine 32. 
The rendering engine 32 renders the document after 

receiving the document from the URL loader 26. After a 
successful rendering of the document, the result is passed to 
the image processor 34. 
The image processor 34 captures the rendered document 

and resiZes the image so that it Will have a “medium” size 
in accordance With the present invention. A “medium” siZe 
preferably has a Width betWeen approximately 250 to 400 
pixel units, and a height of approximately 170 to 300 pixel 
units. J PEG compression results in an image siZe of between 
10 Kbyte to 18 Kbyte on the average. After the image is 
created, the image processor 34 stores the image in the cache 
manager 28. The image is passed to the image requester 22 
on the client side so that the medium siZed thumbnail 16 can 
be displayed. 
As discussed above, the medium siZed thumbnails 16 are 

very useful to enable users to skim faster through a large 
result set. A medium siZed thumbnail 16 is preferably 
created for only one document at any time so as to save time 
and netWork bandWidth. 

Another feature of the present invention relates to enhanc 
ing the visual abstract (i.e., the thumbnail image) by enlarg 
ing the title, headings and logo of a document in the 
thumbnail image. It is helpful to the user to be able to read 
the title and headings of the text as the body of the text is 
generally not readable until the document is fully doWn 
loaded. 

To illustrate the problem, FIG. 5 shoWs a typical Web page 
document containing a title (or heading) and a body of text 
42 in small text. When generating the visual abstract, the 
present invention may detect portions of the document that 
are more important (e. g. heading, title) and extract them into 
an intermediary temporary document. The temporary docu 
ment may then be passed to a rendering engine and then 
resiZed. The result is a small thumbnail in Which the user is 
able to read the heading and/or the title. 

For the example shoWn in FIG. 5, the system preferably 
extracts the heading “Culture and Technological Obsoles 
cence”. The detection is done by parsing the original docu 
ment to create a neW temporary document that enhances 
important information. Parsing of the document is prefer 
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ably done using a standard HTML parser. The parsing 
process looks for headlines that are marked in HTML using 
tags such as the <TITLE> tag. These structure tags typically 
contain relevant information about the topic of a document. 
FIG. 6 shoWs an example of the temporary document in 
Which the title/heading has been enhanced to create an 
enhanced title/heading 44. In the temporary document, the 
body of text 42 preferably has not been resiZed. 

After the rendering, standard proportional resizing can be 
applied to the temporary document to create the visual 
abstract as shoWn in FIG. 7, Which includes a small visual 
abstract 50 With enhanced title/headings 44. 

The enhanced title/heading 44 alloWs the user to more 
easily read the heading. However, the body text may still not 
be readable. The present invention may enhance the visual 
abstract so that the user Will be able to determine Whether it 
is Worth taking a closer look at this document. This has 
several advantages. First, users Will be able to identify 
headings and/or a title of a small visual thumbnail. Second, 
the invention Will save doWnloading time and netWork 
bandWidth because after looking at this small thumbnail, the 
user may skip doWnloading the original document. Third, 
the invention greatly improves the overall value of a search 
results page because images are easier to skim than text 
documents. 

Another feature of the present invention is to dynamically 
present a visual abstract of a result item (document) of a 
search result set. This takes advantage of the ability to 
recogniZe images faster then Written text. Thus, a result page 
Will present a list of images containing a visual abstract of 
the original document along With links/pointers to the 
resource, title and text abstract as additional/optional items. 

The visual abstracts may be dynamically created “on the 
?y” as opposed to a static approach, Which has a disadvan 
tage that it cannot quickly re?ect changes of a Web docu 
ment. By using a static approach, the visual abstract is not 
synchronized Within a short period of time. The user may 
then revieW an incorrect visual ab stract representation of the 
document. Moreover, the present invention preferably gen 
erates visual abstracts only if requested. The system gener 
ally Will not generate abstracts for documents that have not 
been requested. 

Because rendering and capturing of a larger result set can 
take a considerable amount of time, the system provides a 
caching mechanism to enhance the overall performance. 

This system according to the present invention preferably 
Works together With a text based search engine. The user 
submits a query to the search engine. The system analyZes 
the search results and generates a visual abstract of the 
original document. Then, the rendered document is con 
verted to an image format (JPEG, TIFF) and the image is 
resiZed to a smaller siZe (i.e., a thumbnail siZe). The ren 
dering and image converting process is a time consuming 
task, Which can be done off-line for performance reasons. As 
a result, the modi?ed result page of the search engine 
contains visual abstracts (thumbnails) of the documents 
rather then text based summaries. 

The system Will noW be described that performs all the 
tasks of generating a visual abstract during a user query 
process on the ?y. For performance reasons, the complete 
process can be enhanced using existing caching technolo 
gies, Which is handled by the cache manager 28 as shoWn in 
FIG. 8. 
When a user issues a query 60, the session manager 24 

receives the request. The session manager 24 tracks user 
sessions using existing Web technologies (e.g. Cookies, 
Active Server Pages) as Well as analyZes the user settings to 
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8 
determine display preferences. Users may enable or disable 
the visual abstracts. If the visual abstracts are disabled, the 
system passes the user query to the search engine system, 
Waits for the returned results and forWards the returned 
results to the representation manager 62. 

If the visual abstracts are enabled, it passes the user query 
to the search engine system, Waits for the returned results 
and forWards the returned results along With session infor 
mation to the URL loader 26. 
The URL loader 26 takes a list of URLs as an input and 

then loads the document associated With an URL. When a 
document is loaded, it forWards the document along With the 
session id to the rendering engine 32. If a document cannot 
be loaded, an error message may be passed directly to the 
representation manager 62 so that the representation man 
ager 62 can skip this entry. 

For performance reasons, the URL loader 26 asks the 
cache manager 28 Whether the desired URL Was previously 
loaded. In this case it can directly retrieve the rendered and 
captured image from the cache manager 28 and pass the 
visual abstract to the representation manager 62. This saves 
a lot of Work and time and therefore speeds up response 
time. 
The rendering engine 32 takes a HTML document as an 

input and renders the document. This rendering process can 
be compared With vieWing a HTML document Within a Web 
broWser. The Web broWser parses the document and gener 
ates the visual representation. HoWever, the result of the 
rendering process may not be immediately presented to the 
user. It’s an intermediary result that Will be passed to the 
image capturer 64. If the rendering process fails, an error 
message Will be passed to the representation manager 62 so 
that the representation manager 62 can skip this entry. 
The image capturer 64 takes a screen capture of the 

rendered document and generates an image thumbnail by 
resiZing the original image. This image may then be passed 
to the cache manager 28 along With a time stamp for later 
reuse. This prevents the system from skipping rendering and 
image processing for documents that Were already rendered. 
The image thumbnail along With session information and 
URL is passed to the representation manager 62, Which Will 
construct the result page for the user and integrate the visual 
abstracts to the summary abstract listing. 

Finally, the cache manager 28 stores image thumbnails 
(i.e., visual abstracts) in a cache database 30 and keeps track 
of the rendered documents along With a time stamp for each 
resource. Before the time intensive process of rendering and 
image processing is initiated, the system ?rst queries the 
cache manager 28 to determine Whether the document is 
already processed. If so, then the cache manager 28 simply 
returns the visual abstract. 

In summary, the system dynamically creates visual 
abstracts for search results. The system focuses on the 
dynamical visual abstract (thumbnail) generation for docu 
ments obtained as a search result rather then presenting 
visual thumbnails of static content. Further, the system does 
not use the visual abstract (thumbnail of a document) for 
querying but rather uses the visual abstract to help users 
identify important contents faster by looking at an image 
thumbnail. 

While the overall methodology of the invention described 
above generally relates to a client-server environment, the 
invention can be embodied in any number of different types 
of systems and executed in any number of different Ways, as 
Would be knoWn by one ordinarily skilled in the art. 

For example, as shoWn in FIG. 9, a typical hardWare 
con?guration 800 of an information handling/computer sys 



US 7,177,948 B1 

tem incorporates the client side environment. The system 
preferably has at least one processor or central processing 
unit (CPU) 811. The CPUs 811 are interconnected via a 
system bus 812 to a random access memory (RAM) 814, 
read-only memory (ROM) 816, input/output (I/O) adaptor 
818 (for connecting peripheral devices such as disk units 
821 and tape drives 840 to the bus 812), user interface 
adapter 822 (for connecting a keyboard 824, mouse 826, 
speaker 828, microphone 832, and/or other user interface 
device to the bus 812), communication adapter 834 for 
connecting an information handling system to the Internet, 
Intranet, a data processing netWork, etc., and a display 
adapter 836 (for connecting the bus 812 to a display device 
838). Additionally, an external controller 850 can be coupled 
to the system through the netWork and communications 
adapter 834. 

Further, While the present invention has been described 
primarily in terms of softWare or software/hardware con 
?guration, the same or similar functions could be imple 
mented in a dedicated hardWare arrangement. 

In addition to the hardware/software environment 
described above, a different aspect of the invention includes 
a computer-implemented method for searching for docu 
ments. As an example, this method may be implemented in 
the particular environment discussed above. 

Such a method may be implemented, for example, by 
operating a computer, as embodied by a digital data pro 
cessing apparatus, to execute a sequence of machine-read 
able instructions. These instructions may reside in various 
types of signal-bearing media. 

Thus, this aspect of the present invention is directed to a 
programmed product, including signal-bearing media tangi 
bly embodying a program of machine-readable instructions 
executable by a digital data processor to perform a method 
of searching for documents. 

This signal-bearing media may include, for example, a 
random access memory (RAM) such as, for example, a 
fast-access storage contained Within the computer. Alterna 
tively, the instructions may be contained in another signal 
bearing media, such as a magnetic storage diskette 900 
shoWn exemplarily in FIG. 10, directly or indirectly acces 
sible by the computer. 

Whether contained in the diskette, the computer, or else 
Where, the instructions may be stored on a variety of 
machine-readable data storage media, such as DASD stor 
age (eg a conventional “hard drive” or a RAID array), 
magnetic tape, electronic read-only memory (e.g. ROM, 
EPROM, or EEPROM), an optical storage device (eg 
CD-ROM, WORM, DVD, digital optical tape, etc.), paper 
“punch” cards, or other suitable signal-bearing media 
including transmission media such as digital and analog and 
communication links and Wireless. In an illustrative embodi 
ment of the invention, the machine-readable instructions 
may comprise softWare object code, compiled from a suit 
able language. 

While the invention has been described With reference to 
speci?c embodiments, the description of the speci?c 
embodiments is illustrative only and is not to be considered 
as limiting the scope of the invention. Various other modi 
?cations and changes may occur to those skilled in the art 
Without departing from the spirit and scope of the invention. 
What is claimed is: 
1. A method of processing search results obtained in 

response to a user query, the method comprising: 
providing document pointers returned by a search engine 

to identify a source from Which documents are avail 
able, each said document pointer including a Uniform 
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10 
Resource Locator (URL) displayed as part of a search 
result by said search engine; 

generating at least tWo visual abstracts for at least one of 
said documents, each of said tWo visual abstracts being 
a thumbnail image of a different siZe, said visual 
abstracts being generated after ?rst manipulating said 
document so as to enhance a visibility of at least a 

portion of said document, said manipulating being 
performed by ?ltering said document; and 

formatting a stream of data such that When said data is 
displayed on a display screen regarding said at least one 
of said documents, a smaller one of said visual abstracts 
appears adjacent to a corresponding search result. 

2. The method of claim 1, Wherein said ?ltering is 
performed on an image in said document. 

3. The method of claim 1, further comprising: 
displaying a larger one of said visual abstracts on said 

display screen When requested by said user. 
4. The method of claim 3, further comprising: 
storing data relating to said larger one of said visual 

abstracts. 
5. The method of claim 3, Wherein said larger one of said 

visual abstracts is displayed on said display screen When a 
cursor is moved over said smaller one of said visual 
abstracts. 

6. The method of claim 5, further comprising: 
removing said larger one of said visual abstracts from said 

display screen. 
7. The method of claim 6, Wherein said larger one of said 

visual abstracts is removed from said display screen When 
said cursor is moved aWay from said smaller one of said 
visual abstracts. 

8. A method of processing search results obtained in 
response to a user query, the method comprising: 

examining document pointers returned by a search engine 
to identify a source from Which documents are avail 
able, each said document pointer including a Uniform 
Resource Locator (URL); 

obtaining said documents from said source; 
generating a visual abstract for each of said documents, 

each visual abstract being a thumbnail image, each said 
thumbnail image comprising a visual similarity of said 
document as reduced in siZe, a title of said document 
ensured to be readable on each said thumbnail image; 

formatting a stream of data such that When said data is 
displayed on a display screen, each visual abstract appears 
adjacent to a corresponding search result; 

creating a larger visual abstract of at least one of said 
documents; 

displaying said larger one of said visual abstracts on said 
display screen on demand; and 

removing said larger one of said visual abstracts from said 
display screen. 

9. The method of claim 8, further comprising: 
storing data relating to said larger one of said visual 

abstracts. 
10. The method of claim 8, Wherein said larger one of said 

visual abstracts is displayed on said display screen When a 
cursor is moved over said smaller one of said visual 
abstracts. 

11. The method of claim 8, Wherein said larger one of said 
visual abstracts is removed from said display screen When 
said cursor is moved aWay from said smaller one of said 
visual abstracts. 
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12. A method of processing search results obtained in 
response to a user query, the method comprising: 

examining document pointers returned by a search engine 
to identify sources from Which documents are avail 
able, each said document pointer including a Uniform 
Resource Locator (URL); 

obtaining said documents from said sources; 
generating a visual abstract for each of said documents, 

each visual abstract being a thumbnail image, each said 
thumbnail image comprising a visual similarity of said 
document as reduced in siZe, a title of said document 
ensured to be readable on each said thumbnail image; 

formatting a stream of data such that When said data is 
displayed on a display screen, each visual abstract 
appears adjacent to a corresponding search result; 

determining Whether a portion of a source document 
should be enhanced for visibility relative to another 
portion; and 

manipulating said source document determined to have a 
portion to be enhanced so that one portion therein is 
manipulated to improve a visibility While another por 
tion therein is manipulated to degrade a visibility, 
Wherein said manipulating includes ?ltering said 
source document. 

13. The method of claim 12, Wherein said ?ltering is 
performed on an image in said source document. 

14. The method of claim 12, Wherein said portion of said 
source document to be enhanced corresponds to at least one 
of a title and a heading of said source document. 

15. The method of claim 14, Wherein one of said title and 
said heading is enlarged as compared With a second portion 
of said source document. 

16. The method of claim 15, Wherein said second portion 
of said source document corresponds to a body of text of 
said source document. 

17. A method of searching for a document, said method 
comprising: 

supplying a search request; 
providing abstracts of documents on a screen display that 

correspond to said search request, said abstracts includ 
ing a Written abstract that contains a summary of a 
contents of said documents and a ?rst visual abstract of 
each of said documents; 

creating a second visual abstract of one of said docu 
ments, each of said ?rst visual abstract and said second 
visual abstract respectively being a thumbnail image of 
said document, Wherein said second visual abstract is 
larger than said ?rst visual abstract; 

displaying said second visual abstract When requested by 
a user, said second visual abstract being displayed on 
said display screen When said user moves a pointing 
device over a corresponding one of said ?rst visual 

abstract; and 
removing said second visual abstract from said display 

screen When said user moves said pointing device aWay 
from said corresponding one of said ?rst visual 
abstracts. 

18. The method of claim 17, Wherein said ?rst visual 
abstract is created after manipulating a source document so 
as to enhance visibility of at least a ?rst portion of said 
source document. 

19. The method of claim 18, Wherein said ?rst portion 
corresponds to at least one of a title and a heading of said 
document. 
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20. The method of claim 17, further comprising: 
storing data relating to said second visual abstract in a 

cache database. 
21. The method of claim 20, further comprising: 
deleting said data relating to said second visual abstract in 

said cache database after a predetermined amount of 
time. 

22. A program storage device readable by machine, tan 
gibly embodying a program of instructions executable by 
said machine to perform method steps for processing search 
results obtained in response to a user query, said method 
comprising: 

supplying a search request; 
providing abstracts of documents on a screen display that 

correspond to said search request, said abstracts includ 
ing a Written abstract containing a summary of a 
contents of said documents and a ?rst visual abstract of 
said documents; 

creating a second visual abstract of one of said docu 
ments, each of said ?rst visual abstract and said second 
visual abstract respectively being a thumbnail image of 
said document, Wherein said second visual abstract is 
larger than said ?rst visual abstract; 

displaying said second visual abstract When requested by 
a user, said second visual abstract being displayed on 
said display screen When said user moves a pointing 
device over a corresponding one of said ?rst visual 

abstracts; and 
removing said second visual abstract from said display 

screen When said user moves said pointing device aWay 
from said corresponding one of said ?rst visual 
abstracts. 

23. A computer system for searching for a document, said 
system comprising: 

a client system; and 
a server system, 

said client system supplying a search request to said 
server system, said server system providing abstracts of 
documents to said client system, said abstracts corre 
sponding to said search request, said client system 
displaying said abstracts on a screen display, said 
abstracts including a Written abstract of a contents of 
said documents and a ?rst visual abstract of each of said 
documents, said server system creating a second visual 
abstract of one of said documents, each of said ?rst 
visual abstract and said second visual abstract respec 
tively being a thumbnail image of said document, said 
second visual abstract being larger than said ?rst visual 
abstract When displayed on said screen display, said 
client system displaying said second visual abstract 
When requested by a user, said second visual abstract 
being displayed on said screen display When said user 
moves a pointing device over said ?rst visual abstract, 
said second visual abstract being removed from said 
screen display When said user moves said pointing 
device aWay from said ?rst visual abstract of said 
document. 

24. The system of claim 23, Wherein said ?rst visual 
abstract is created after manipulating a source document so 
as to enhance visibility of at least a ?rst portion of said 
source document. 


